Endothelial cells from human fetal brain microvessels may be cholinoceptive, but do not synthesize acetylcholine.
Brain homogenate, cerebral microvessels, and endothelial cells (ECs) were prepared from 15-18-week-old human fetuses and analyzed biochemically for the presence of elements of the cholinergic system [acetylcholinesterase (AChE), choline acetyltransferase (ChAT), and butyrylcholinesterase]. The ECs were cultured, and their purity was checked by light microscopic immunohistochemistry with the application of anti-human factor VIII and glial fibrillary acidic protein. The highest activity of ChAT was found in the brain homogenate and the lowest in the microvessel fraction. No ChAT activity could be detected in the cultured ECs, despite the presence of high AChE activity. It is suggested that human brain ECs may be under the control of acetylcholine released from cholinergic nerve terminals but that the cells do not produce the transmitter itself. In coculture experiments, when ECs were plated on the upper surface of a polycarbonate filter and glial cells were seeded on the lower surface, the electric resistance was measured. During the culture period, the resistance first increased up to 5 days in vitro (297 +/- 17 ohm.cm2) but later gradually declined. These results demonstrate that human ECs cocultured with glial cells provide a useful model for study of the function of the blood-brain barrier in vitro.